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Description 

[LAMP MODULE FOR PLANAR SOURCE 
DEVICE] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 91220543, filed December 18, 2002. 
Background of Invention 

[0002] Field of Invention 

[0003] The present invention relates to an illumination system. 
More particularly, the present invention relates to the 
lamp holder of a lamp module that has a shorter lamp and 
a specified curvature radius. 

[0004] Description of Related Art 

[0005] Due to a rapid increase in processing speed and data 
storage capacity of computers, processing efficiency of 
graphic images has improved considerably. Image pro- 
cessing equipment such as optical scanners has an ever- 
increasing resolution and scanning speed. Flatbed scanner 



is one of the most common types of scanners in the mar- 
ket. A flatbed scanner has a scanning platform such as a 
transparent glass panel for putting a scan document or a 
pattern. To capture the image on the scan document or 
pattern, an optical scanning module underneath the glass 
panel moves in parallel to the platform surface. Flatbed 
scanners are quite popular nowadays because it has a rel- 
atively simple structure and easily expandable. Aside from 
scanning reflective documents or patterns, the flatbed 
scanner is also suitable for scanning transparent docu- 
ments such as projection film. Obviously, there are scan- 
ners specially made for scanning transparent documents 
such as positive or negative films having a resolution 
greater than 2700dpi. However, these scanners are gener- 
ally expensive and uncommon. 
[0006] pig. 1 is a perspective view of a device for producing a 

planar light source in a conventional transparent scanner. 
In general, a planar light source device 100 is equipped 
with a light-guiding plate 110 and a lamp module 120. 
The lamp module 120 can be an externally attached mod- 
ule or built into the upper cover of the scanner. The lamp 
module 120 mainly consists of a lamp 122 and a lamp 
holder 124. The lamp 122 is, for example, a fluorescent 



tube for producing a line of light. The lamp 122 is posi- 
tioned inside the lamp holder 124 and that the lamp 22 
has a length identical to the lamp holder 124. The lamp 
holder 124 is a structure with a curve surface for reflect- 
ing light from the lamp 122 to the light-guiding plate 
110. The lamp holder 124 has an overall length compara- 
ble to the width W of the light-guiding plate 110. 

[0007] pig. 2 is a perspective view of a planar light source device 
in another type of transparent scanner. As shown in Fig. 
2, the lamp 122 and the lamp holder 124 are installed 
above the light-guiding plate 110. The lamp holder 124 
has a length and width almost identical to the light- 
guiding plate 110. Similarly, the lamp holder 124 has a 
curvature structure. The only difference is that the lamp 
holder 124 covers a larger area. Due to a larger volume of 
occupation, the lamp holder 124 is less convenient to use. 

[0008] | n the aforementioned lamp module, light is projected 

from a lamp onto a surface after reflecting from the lamp 
holder and passing through the light-guiding plate. This 
type of lamp module has some disadvantages with regard 
to weight and cost of production. The lamp must have a 
length identical to the length of the lamp holder and that 
the lamp holder must match the length and width of the 



light-guiding plate. Consequently, not only is the weight 
of the lamp module increased, but material cost of the 
lamp module is increased as well. 
Summary of Invention 

[0009] Accordingly, one object of the present invention is to pro- 
vide a lamp module can be used, for example, for a scan- 
ner that can use a shorter lamp inside a lamp holder. The 
lamp holder has a curved arc surface capable of dispers- 
ing light from the lamp so that a shorter lamp can be used 
and hence overall weight of the lamp holder can be re- 
duced. Actually, the back light source of the invention is 
not limited to be used in scanner. 

[0010] a second object of this invention is to provide a planar 
light source device for a scanner. By combining a shorter 
lamp with a lamp holder to form a lamp module and dis- 
persing light from the lamp inside the lamp module to a 
light-guiding plate, a planar light source is produced. 

[0011] jo achieve these and other advantages and in accordance 
with the purpose of the invention, as embodied and 
broadly described herein, the invention provides a lamp 
module. The lamp module mainly comprises of a lamp 
holder and a lamp. The lamp holder has a curved arc sur- 
face with the ends of the curved arc surface inwardly con- 



verging. The lamp is embedded inside the curved arc 
structure and that light from the lamp is dispersed to a 
linear dimension greater than the length of the lamp after 
reflecting from the curved arc structure. 
[0012] This invention also provides a planar light source device 
constructed from a lamp holder, a lamp and a light- 
guiding plate. The lamp holder has a curved arc surface 
with the ends inwardly converging. The lamp is embedded 
within the curved arc structure and that light from the 
lamp is dispersed to a linear dimension greater than the 
length of the lamp after reflecting from the curved arc 
structure. The light-guiding plate and the lamp holder are 
connected. The light-guiding plate has a light-inlet sur- 
face ad a light-emitting surface. The light-inlet surface 
faces the lamp and the lamp holder. A line of light from 
the lamp entering the light-inlet surface will be deflected 
out via the light-emitting surface to form a planar light 
source. 

[0013] According to one embodiment of this invention, the 

curved arc surface can have a fixed radius of curvature or 
a variable radius of curvature, that is, radius of curvature 
of the lamp holder may vary according to position. In ad- 
dition, length of the lamp holder can be smaller than the 



light-inlet surface and hence reducing overall weight and 
volume of the lamp holder even further. 
[0014] it j S t 0 De understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 
the invention as claimed. 
Brief Description of Drawings 

[0015] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0016] pig. 1 is a perspective view of a device for producing a 

planar light source in a conventional transparent scanner. 

[0017] pig. 2 is a perspective view of a planar light source device 
in another type of transparent scanner. 

[0018] Fig. 3 is a perspective view of all the disembodied compo- 
nents constituting a planar light source device according 
to one preferred embodiment of this invention. 

[0019] Fig. 4 is a top view of a lamp module according to one 
preferred embodiment of this invention. 

[0020] Fig. 5 is a schematic diagram showing the curvature of the 



curved arc surface of the lamp holder according to this in- 
vention. 
Detailed Description 

[0021] Reference will now be made in detail to the present pre- 
ferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0022] Because a light-guiding plate is an ideal device for pro- 
ducing uniform light intensity across an area, light- 
guiding plates are adopted in most large area developing 
and illumination systems to produce a planar light source. 
The following is a more detailed description of the func- 
tion of the light-guiding plate. 

[0023] pig. 3 is a perspective view of all the disembodied compo- 
nents constituting a planar light source device according 
to one preferred embodiment of this invention. As shown 
in Fig. 3, the light-guiding plate 220 has a light-inlet sur- 
face 222 and a light-emitting surface 224. The light-inlet 
surface 222 mainly receives incoming light. The light- 
emitting surface 224 is, for example, a slant surface such 
that the light-guiding plate 220 has a varying thickness. 



Light entering the light-inlet surface 222 will be guided to 
different positions on the light-emitting surface, which 
has a slightly different thickness. After refraction through 
the light-emitting surface 224, a planar light source 226 
consisting of parallel beams emerges. Furthermore, to en- 
hance the light-collecting capacity of the light-guiding 
plate 220, a plurality of reflecting surfaces 228 may be 
added to surface outside the light-inlet surface 222 and 
the light-emitting surface 224 for reducing leakage. 
[0024] | n t his embodiment, the lamp provides a transparent doc- 
ument with a planar light source through the light- 
guiding panel. Hence, the lamp module 300 together with 
the light-guiding plate 220 constitute a planar light 
source device that improves upon the overall length of the 
lamp and the lamp holder. The lamp module 300 mainly 
comprises of a lamp 310 and a lamp holder 320. Note 
that length L of the lamp 310 is smaller than the width the 
lamp holder 320. In other words, length L of the lamp 310 
is smaller than the width W of the light-inlet surface 222 
of the light-guiding plate 220. Furthermore, the lamp 
holder 320 has a curved arc surface with the ends con- 
verge towards the lamp 310. One major difference of this 
invention from a conventional design is that some of the 



light from the lamp may be reflected to the sides of the 
lamp through the curved arc structure in the lamp holder. 
Hence, a beam of dispersed light having a linear dimen- 
sion greater than the length of the lamp is produced. 

[0025] pig. 4 is a top view of a lamp module according to one 

preferred embodiment of this invention. As shown in Fig. 
4, the lamp holder 330 has a curved arc surface. Typically, 
the lamp holder 330 and the contact surface of the light- 
guiding panel (not shown) are tightly engaged to prevent 
the dispersion of light. In addition, the distance Dl from 
the central area of the lamp 310 to the lamp holder 330 is 
greater than the distance D2 from the ends of the lamp 
310 to the lamp holder 330. Obviously, length of the lamp 
holder can be reduced through an increase in the curva- 
ture near the ends so that light from the lamp is able to 
spread out over the entire light-inlet surface. In other 
words, light is projected over the entire light-inlet surface 
without causing any loss in lamp module function. 

[0026] pig. 5 is a schematic diagram showing the curvature of the 
curved arc surface of the lamp holder according to this in- 
vention. As shown in Fig. 5, the lamp holder 410 may 
have a curved arc surface with fixed radius of curvature 
(shown in solid line). In fact, the curved arc surface is an 



arc of a circle with a radius Rl. However, the lamp holder 
420 may also have a curved arc surface with a variable ra- 
dius of curvature (shown in dash line) such that the radius 
of curvature varies from Rl to R2 along the curved arc 
surface. Curvature of the lamp holder may change accord- 
ing to position and adjust the reflecting angle so that the 
light inlet surface of the light-guiding plate is able to re- 
ceive light of uniform intensity. 

[0027] | n summary, major advantages of the lamp module ac- 
cording to this invention includes: 1. The lamp module 
uses a shorter lamp inside a lamp holder to produce a 
scattered light source. Ultimately, weight of the lamp 
module can be reduced and some material cost can be 
save. Together with a light-guiding plate, a planar light 
source device is produced. 2. The lamp module utilizes a 
curved arc surface in the lamp holder to reduce overall 
length of the lamp. Moreover, the lamp holder may have a 
variable curvature to adjust the reflecting angle and pro- 
duce a planar light source with highly uniform intensity. 

[0028] it W i|| be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 



tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



